squared difference path through the cost matrix. Figure DR1A shows an example squared 23 distance cost matrix for the alignment of S3 with the target sequence (S16). The alignment path 24 is obtained for an edge parameter value of 0.1 and a g value of 1. The target sequence (Fig. 25 DR1B, red line) and original candidate sequence (Fig. DR1C ) are plotted along the vertical and 26 horizontal axes, respectively. A single cost matrix value at row i and column j is found by 27 computing the squared difference between the target data at row i and the candidate data in 28 column j. Dark red colors indicate large squared differences between the data points while white 29 colors correspond to identical or nearly identical data in both time series. The black dashed line 30 shown in the cost matrix represents the diagonal path that would be taken if both sequences 31 began at the same depth and had the same accumulation rate. 32 33 Figure DR1 . A) The squared difference cost function and the resulting alignment path (solid black line) 34 for the alignment of the S3 section with the target using an edge parameter value of 0.1 and a g value of 1.
35
The dashed line shows the path that would be taken if both time series had the same sampling and 36 accumulation rate and if both time series were assigned the same initial depth. B) The target sequence 37 (red) and the aligned candidate sequence. C) The original candidate time series. The alignment of S11 to S16, obtained from a lower resolution search of the edge and g 44 parameter space (Fig. DR2A) , yields five distinct solutions a 11.1-11.5 (Fig. DR2C) Solution a 11.1 , with a g value near 1 and edge values < 0.5, aligns S11 to the sigmoidal  13 C carb 51 variation above S16 660 m and extends a subset of S11 above S16 (Fig. DR2B ). This solution 52
correlates strata assigned to the Adoudounian Formation at S11 to wholly younger 53 lithostratigraphic units at S16 and in this regard represents a solution nearly antithetical to 54 Maloof et al. (2010b; Fig. DR2B) . Solution a 11.2 , with a g value near 1 and edge values >0.5, 55 stretches S11 to span nearly the entire duration of S16 and, in doing so, imposes numerous 56 hiatuses in S11. If physical, this would imply that strata assigned to the Adoudounian Formation 57 at S11 partly coeval with strata assigned a younger age at S16 (Maloof et al., 2005) . As such, 58 a 11.1 and a 11.2 find the least support in that they align non-fossiliferous lithostratigraphic units 59 assigned to Cambrian Series 1 at S11 to fossiliferous Cambrian Series 2 units at S16 (Fig.  60 DR2B). Thus, we do not present a 11.1 or a 11.2 in the library of plausible solutions in Figure 2 . 61 62 a 11.3 -a 11.5 align the same lithostratigraphic unit at S11 and S16 ( (Buggisch and Heinitz, 1984; Maloof et al., 2005) . Alternatively, frequent hiatuses could be an 86 artifact of our procedure whereby imposing hiatuses is necessary when aligning relatively 87 contracted or extended records. 88
89
In summary, solutions a 11.3 and a 11.4 correlate S11 to the oldest strata of the Adoudounian 90
Formation at S16, however, neither predicts that S11 deposition span the entire duration of 91 deposition of the Adoudounian Formation. By comparison, a 11.5 implies S11 deposition both 92 initiated and ended later, though the predicted hiatus at S16 equivalent to the deposition of the 93
upper Tabia Member at S11 is inconsistent with the visual correlation of Maloof et al. (2010b) . 94
95
Relative and Absolute Sediment Accumulation Rates for S3 and S11 96
To further explore the plausibility of alignment solutions, we compared the relative and absolute 97 time history of sediment accumulation implied by alignment solutions to physical stratigraphic 98 surfaces and/or lithologic boundaries across which one would suspect changes in sedimentation. 99 Figure DR3 presents relative sediment accumulation rates between S16 and the candidate 100 sections S3 and S11. When reading these frames (Fig. DR3A-F) , a vertical trajectory for the 101 accumulation curve requires a hiatus in the candidate section coincident with sediment 102 accumulation at the target section (S16), whereas a horizontal trajectory indicates the converse. 103
Between these extremes, a slope greater than 1:1 implies that the target sequence accumulated 104 more rapidly than the candidate ('stretching' the candidate) while a slope less than 1:1 indicates 105 the converse ('squeezing' the candidate). Note that an inflection in the relative rate of 106 accumulation can result from a change in the rate of sediment accumulation at either the target or 107 the candidate sequence, or both. Thus, for these plots, a change in the relative rate of 108 accumulation corresponding to a lithological transition or lithostratigraphic boundary need not 109 reflect the change in sedimentation rate at an individual section, but rather a new relative rate of 110 accumulation between the target and candidate sequences as compared to that from the 111 underlying lithology. Alignment solution a 3.2 implies that below ~80 m, S16 accumulated more rapidly than S3 and 121 above this depth, to the Lie De Vine-Igoudine contact (see Fig. 1b ), S3 accumulated more 122 rapidly than S16 (Fig. DR3A) . In contrast, solution a 3.3 implies a nearly constant relative rate of 123 accumulation between S3 and S16 through time (Fig. DR3B) , and this may lend credence to 124 solution a 3.3 if such consistency reflects uniform sediment accumulation across space on a 125 subsiding margin. Conversely, solution a 3.4 implies that, initially, S3 accumulated more rapidly 126 than S16 and subsequently transitioned to nearly equal sediment accumulation at the two locales 127 before culminating in more rapid deposition at S16 (Fig. DR3C) . 128 129 Relative sediment accumulation rates for alignments a 11.3 and a 11.4 show a similar transition from 130 more rapid accumulation at S16 to more rapid accumulation at S3 (Fig. DR3D,E) . In contrast, 131 alignment a 11.5 implies S11 accumulated at a similar rate to S16 (Fig. DR3F) . 132 133 If the target section hosts radiometric dates that span the aligned stratigraphic interval, then the 134 time history of absolute sedimentation rate can be inferred (Fig. D56) Maloof et al. (2010a) for S16, (2) using a 140 dynamic programming alignment solution to translate the stratigraphic height of the four 141 radiometric datums at S16 to the corresponding meterage at S3 (see Fig. DR3C and discussion  142 above), and (3) dividing the total meterage between any two extrapolated dates at S3 by the age 143 difference. Alignments a 3.2 and a 3.3 produce a range of apparent sedimentation rates, from 0.5-54 144 cm/kyr (Fig. DR4A,B) , of similar magnitude to that determined by Maloof et al. (2010b; 16-25 145 cm/kyr). The wider range in sedimentation rate implied by a 3.4 results from squeezing the 146 lowermost 288 m of S3 into 76 m below the 520.93 Ma ash bed, yielding an average rate of 144 147 cm/kyr (Fig. D45C) . 
